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Juice and storageAbstract This study was carried out to produce and enhance sensory properties and nutritional
value of canned pumpkin and pineapple and the effect after processing and storage on these prod-
ucts. Pumpkin and pineapple cubes were packed with sugar solution (control treatment), diluted
orange juice at a ratio 1:1 of water:juice (wt:wt), diluted mango juice at a ratio 3:1 of water:juice
(wt:wt), all ﬁlling media were raised to 40% by sucrose and then packed at a ratio 2:1 of cubes:solu-
tion (wt:wt). The obtained results indicate that the total sugars, ash, total phenols, total caroteno-
ides and ascorbic acid contents of ﬂesh pumpkin and pineapple were (62.16% and 78.49%), (5.69%
and 2.21%), (3.74% and 4.28%) on dry weight basis and (0.38% and 0.16%) and (33.81 and
37.79 mg/100 g) on fresh weight basis, respectively. Results indicate that total soluble solids, total
sugars, total phenols, total carotenoids and ascorbic acids of canned pumpkin and pineapple were
ranged from 17.1% to 19.5%, 89.50% to 97.49%, 0.87% to 1.47%, 0.42% to 1.27% and ascorbic
acid 88.19 to 210.53 mg/100 g on dry weight basis. Firmness of canned pumpkin and pineapple
showed a sever decrement as a result of canning process and storage. Also, non-enzymatic browning
was slightly increased during storage without noticeable effect on products quality. Chemical con-
stituents of canned pumpkin and pineapple were slightly decreased during storage. Statistical anal-
yses for sensory evaluation of canned pumpkin and pineapple with added natural juice especially
orange juice (treatments, nos. 2 and 5) recorded a high score of acceptability ever after 6 months
of storage at room temperature.
ª 2014 Production and hosting by Elsevier B.V. on behalf of Faculty of Agriculture, Ain Shams
University.Open access under CC BY-NC-ND license.Introduction
Pumpkins belong to the family of Cucurbitaceae. They are
classiﬁed to Cucurbita pepo, Cucurbita moschata, Cucurbitamaxima and Cucurbita mixta, according to the texture and
shape of their stems (Rakcejeva et al., 2011). The nutritional
value of pumpkin fruits is high but varies from one species or
cultivar to another. Thus, in the fresh mass of the fruit, total
content of carotenoids, a major contributory factor in the high
nutritional value of pumpkins, ranges from 2 to 10 mg/100 g,
the content of vitamins C and E accounting for 9–10 mg/
100 g and 1.03–1.06 mg/100 g, respectively. Pumpkin fruit is
also a valuable source of other vitamins, e.g., B6, K, thiamine,
10 M.T.M. Assous et al.and riboﬂavin, as well as minerals, e.g., potassium, phosphorus,
magnesium, iron, and selenium. Pumpkin ﬂesh is a delicious
and fully appreciated additive in a diversity of products for chil-
dren and adults. The major carotenoid in pumpkin (>80%) is
b-carotene, with lesser amounts of lutein, lycopene, b-carotene
and cis a-carotene (Seo et al., 2005). Pumpkin is poor in taste
and carbohydrates but high in vitamins, especially, provitamin
A, antioxidants and minerals, and it is mixed with orange or
carrot to improve of its nutritional and sensory properties
(Abou-Zaid et al., 2012). Pumpkin is a vegetable which is
healthy and functional, being rich in phenolic compounds,
ﬂavonoids and vitamins, and has a low energy. Fu et al.
(2006) showed that a pumpkin-rich diet could reduce blood glu-
cose. Also, Li et al. (2005) showed the active polysaccharides
from the pumpkin fruit could obviously increase the levels of
serum insulin, reduce the blood glucose levels, improve toler-
ance of glucose and hence could be developed as new antidia-
betic agent. Pumpkin fruits mainly are being processed to
obtain juice, pickles and dried products (Nawirska et al., 2009).
Pineapple (Ananas comosus L.) belongs to the family Bro-
meliaceae and is one of the most important commercial fruits
of the world (Dhar et al., 2008). The pineapples fruits are nor-
mally eaten fresh or as fresh pineapple juice. Pineapple fruits
are an excellent source of vitamins and minerals and supply
arrays of color, ﬂavor and texture to the pleasure of eating
(Othman, 2011). The popularity of the pineapple is due to its
sweet sour taste containing 15% sugar, malic and citric fruits
acids. It is also high in vitamin C and the essential mineral,
manganese (Okonkwo et al., 2012). The pineapple was origi-
nally consumed only as a fresh fruit. With the development
of the processing industry, the fruit is now prepared and con-
sumed in various forms such as chunks, slices, juices, syrups,
jams, crushed pineapple and diced pineapple. Pineapple is
the only source of bromelain, a complex proteolytic enzyme
used in the pharmaceutical market and as a meat-tenderising
agent, also the wastes from processing the fruit are now further
processed into a powdered product to be used as a dietary ﬁber
supplement (Pineapple Technical Group, 1999; Ackom and
Tano-Debrah, 2012).
This study aimed to evaluate new canned pumpkin and
pineapple with orange and mango juice and the effects of this
processing on the organoleptic, physical and chemical proper-
ties of these products.
Materials and methods
Materials
Egyptian pumpkins (C. moschata), pineapples (A. comosus),
Valencia oranges (Citrus sinensis) and mango fruit (Sukari cul-
tivar) were purchased in season 2011–2012 from the local
supermarket, Giza governorate, Egypt. Sucrose was obtained
from Sugar and Integrated Industries Co., Egypt.
Processing methods
Preparation of pumpkin and pineapple cubes
Pumpkins were peeled, seeded and cut into cubes (approxi-
mately, 0.5 cm · 0.5 cm · 0.5 cm). Pineapple was removed
shells with their eyes and cut into cubes (approximately,0.5 cm · 0.5 cm · 0.5 cm). The prepared cubes were blanched
for 1 min in hot water (90 C) and then cooled in tap water
according to (Aiboon, 2011).
Orange and mango juices
Orange fruits were sorted, washed, cut into halves, pressed by
hydraulic laboratory press, then the resultant juices were
strained through a nylon sieve, then water was added to crude
orange juice at a ratio 1:1 of water:crude juice (wt:wt). Mango
fruit were washed blended with electric pulper. Water was
added to the portions at a ratio 3:1 of water:pulp (wt:wt), then
screened through a nylon sieve.
Preparation of packing media
Sucrose solution concentrations of 40% (wt of sucrose/wt of
water) as control. The resultant of orange and mango juices
were raised by sucrose to 40% of total soluble solids
(T.S.S.). Citric acid and potassium sorbate were added to each
solution at levels (0.6% and 0.1%) for the ﬁlling of pumpkin
and (0.2% and 0.1%) for the ﬁlling of pineapple, respectively.
Preparation of canned pumpkin and pineapple with different
fruit juices
Pumpkin and pineapple cubes were divided into three parts for
each. Each part of pumpkin as well as pineapple was packed
individually with one the previously prepared with solutions
(40%) mainly sucrose, orange and mango juices at a ratio
2:1 of cubes:solution (wt:wt). The canned pumpkin and pine-
apple were pasteurized at 90 C for 5 min, cooled and stored
at room temperature for analysis.
Analytical methods
Physical and chemical analysis
Total soluble solids (T.S.S), pH value, moisture content, total
acidity, ﬁber, ash, ascorbic acid, reducing, non-reducing and
total sugars were determined according to A.O.A.C (2005).
Browning was measured (absorbance at 420 nm) as mentioned
by Ranganna (1977) as follows: To 10 g of the sample, 10 ml.
of water and 30 ml. of alcohol were added, mixed thoroughly
and ﬁltered using ﬁlter paper (Whatman No. 1). The absor-
bance of the solution was measured against 60% aqueous alco-
hol as blank. The total carotenoids were determined in the
samples according to Askar and Treptow (1993). Total phe-
nols were determined using the Folin–Ciocalteu method
according to George et al. (2005). Firmness was measured
using Qc-Tech Universal Testing Machine (model B-type,
Cometech Ltd, Taiwan) with a ﬂat knife probe (2.5 mm thick-
ness) at a crosshead speed of 100 mm min1. The results were
reported as Newton (N) according to the method described by
Silva et al. (2011).
Sensory evaluation
The canned pumpkin and pineapple were sensory evaluated
according to the method described by Watts et al. (1989).
Statistical analysis
The obtained data of sensory evaluation of canned pumpkin
and pineapple were statistically analyzed according to
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ences (SPSS) (SPSS, 1990).
Results and discussion
Physical and chemical properties of fresh pumpkin and pineapple
The physical and chemical properties of pumpkin and pineap-
ple ﬂesh fresh are shown in Table 1. Results indicated that
fresh ﬂesh pineapple contain higher values for T.S.S., ﬁrmness,
total acidity, reducing sugars, total sugars and total phenols
than these of fresh pumpkin ﬂesh. Mean while pumpkin con-
tained more moisture content, non-reducing sugars and ash
that those of pineapple. Also, the obtained results in Table 1
showed that crude ﬁber and total carotenoids of pumpkin were
approximately two times of pineapple. Results in Table 1 illus-
trated that ascorbic acid of pumpkin and pineapple was 33.81
and 37.79 mg/100 g fresh weight, respectively.
The present results are conﬁrmed by the data obtained by
Mehrjardi et al. (2012) reported that moisture content; crude
ﬁber and ash contents of pumpkin (C. moschata Dutch) were
92.05%, 0.62% and 0.921% on fresh weight basis. Also,
Montero-Calderon et al. (2010) reported that hardness, pH
value, moisture content, total acidity, total phenols and ascor-
bic acid of pineapple (A. comosus L. Merrill) were 79(N),
3.45%, 82.4%, 0.56%, 44.6 mg/100 g and 35.1 mg/100 g on
fresh weight basis, respectively. On the other hand, the varia-
tion between the physical and chemical of fresh pumpkin
and pineapple was may be due to climatic conditions and fer-
tilization. Oloyede et al. (2012) showed that relation between
the control and fertilization rate and they found chemical com-
positions decreased by 7–62% with decreasing the fertilization.
Also, result in Table 1 indicated that total sugars, ash and total
phenols of orange juice were 80.16%, 3.36%, 0.272% on dry
weight basis and 0.33% of total carotenoids and 27.46 mg/
100 g of ascorbic acids on fresh weight basis, respectively.
These results are in agreement with recorded by Kelebek
et al. (2009). Result in the same table illustrated that total sug-Table 1 Physical–chemical properties of fresh pumpkin and pineap
Properties Fruit and vegetable and ju
Fruit and vegetable ﬂesh
Pumpkin Pineap
Moisture content % 92.23 88.7
T.S.S % 6 9.5
pH value 6.7 3.86
Firmness (N) 22.1 56.63
Total aciditya % 3.64 9.82
Reducing sugarsa % 7.98 46.28
Non-reducing sugarsa % 54.18 32.21
Total sugarsa % 62.16 78.49
Crude ﬁbera % 4.96 2.92
Asha % 5.69 2.21
Total phenolsa % 3.74 4.28
Total carotenoids % 0.38 0.16
Ascorbic acid mg/100 g 33.81 37.79
Non-enzymatic browning (abs.420 nm) 0.031 0.026
a On dry weight basis.
B Not determined.ars, ash and phenols of mango juice were 75.83%, 2.04% and
0.185% on dry weight basis, respectively. Total carotenoids of
mango juice were higher quantity than that other one. These
results are in harmony with that reported by Askar and El-
Wakeil (1972) and Assous (2004).
Physical and chemical constituents of canned pumpkin and
pineapple
Results in Table 2 shows that quantity of pumpkin and pine-
apple cubes ingredient was 75% of total quantity of products
for all treatments, which met the Egyptian standards (2006) of
canned pineapple. Total soluble solids in canned pumpkin
were ranged from 17% to 17.2%, while it was 19.4% to
19.5% in canned pineapple. This means media of compote to
syrups were light (not less than 14 Brix) and heavy syrup
(not less than 18 Brix), respectively according to Codex
Standard No. 42 (1981).
The addition of citric acid in pumpkin and pineapple prod-
ucts was 0.8% and 0.1% to maintain the sugar/acid ratio at the
acceptable level. The high percentage of addition from citric
acid in canned pumpkin due to lower initial total acidity of
pumpkin compared to pineapple. Results in Table 2 indicate
that ﬁrmness (N) of canned pumpkin was lower about 80.4%
than that of canned pineapple. This consistency may be due
to the initial higher ﬁrmness of pineapple than that of other
one. Total sugars in all products were ranged from 89.5% to
93.49% while reducing sugars were lower for pumpkin that
of canned pineapple. These differences may be attributed to
the initial of sugars contents. Total phenols and total carote-
noids were slightly decrease (10–20%) after pasteurization.
This could be due to breakdown of phenolics or losses (leached
out) during heating pasteurization as most of the bioactive
compounds are relatively unstable to heat and easily solubilized
(Azizah et al., 2009). Provesi et al. (2011) showed that the sta-
bility of carotenoids in foods is variable. This happens not only
because of extrinsic factors, such as the severity of heat
treatment, the presence or the absence of light, temperatureple.
ices types
Fruit juices extracted at ratio ﬂesh:water (wt:wt)















Table 2 Physical–chemical properties of canned pumpkin and pineapple.
Properties Products
T1 T2 T3 T4 T5 T6
Moisture content % 82.11 81.9 81.84 79.7 79.48 79.5
T.S.S % 17.1 17.2 17 19.4 19.5 19.4
pH value 4.44 4.15 4.31 4.01 3.85 3.97
Firmness (N) 3.27 3.38 3.38 14.04 17.85 16.62
Total aciditya % 1.83 2.91 2.58 3.45 4.38 3.96
Reducing sugarsa % 11.45 29.11 19.38 31.13 45.12 37.32
Non-reducing sugarsa % 80.22 60.39 70.37 62.36 46.4 53.46
Total sugarsa % 91.67 89.5 89.75 93.49 91.52 90.78
Crude ﬁbera % 1.32 1.4 1.61 1 1.06 1.26
Asha % 1.7 2.9 2.561 0.88 1.97 1.78
Total phenolsa % 0.87 0.97 0.94 1.34 1.47 1.44
Total carotenoidsa % 1.19 1.27 1.23 0.42 0.49 0.45
Ascorbic acida mg/100 g 88.19 210.53 123.92 95.78 202.8 131.31
Non-enzymatic browning (abs. 420 nm) 0.068 0.097 0.081 0.066 0.071 0.083
a On dry weight basis, T1 (pumpkin cubes packed with sucrose solution), T2 (pumpkin cubes packed with orange juice), T3 (pumpkin cubes
packed with mango juice), T4 (pineapple cubes packed with sucrose solution), T5 (pineapple cubes packed with orange juice), T6 (pineapple
cubes packed with mango juice).
Table 3 Effect of storage periods at room temperature on physical properties of canned pumpkin and pineapple.
Properties Products
T1 T2 T3 T4 T5 T6
T.S.S % (zero time) 17.1 17.2 17 19.4 19.5 19.4
3 17.5 17.7 17.6 19.7 20.1 19.8
6 17.3 17.6 17.4 19.5 19.9 19.7
pH value (zero time) 4.44 4.15 4.31 4.01 3.85 3.97
3 4.59 4.24 4.43 4.11 3.9 4.1
6 4.63 4.33 4.51 4.22 4.03 4.18
Firmness (N) (zero time) 3.27 3.38 3.38 14.04 17.85 16.62
3 1.35 1.67 2.03 8.23 10.08 9.49
6 1.01 1.25 1.29 6.11 7.51 6.64
Non-enzymatic browning (abs.420 nm) (zero time) 0.068 0.097 0.081 0.066 0.071 0.083
3 0.113 0.181 0.157 0.108 0.131 0.153
6 0.286 0.31 0.262 0.245 0.282 0.254
T1 (pumpkin cubes packed with sucrose solution), T2 (pumpkin cubes packed with orange juice), T3 (pumpkin cubes packed with in mango
juice), T4 (pineapple cubes packed with sucrose solution), T5 (pineapple cubes packed with orange juice), T6 (pineapple cubes packed with
mango juice).
12 M.T.M. Assous et al.of storage, packaging. Also, the same results in Table 2 illus-
trate that ascorbic acid decreased distinctly 20–30% of its initial
value as result of heat treatment (pasteurized) in spite of; quan-
tity of ascorbic was raised after addition of orange and mango
juices. Lesˇkova et al. (2006) reported that losses of L-ascorbic
acid depend on the degree of heating, surface area exposed to
water and oxygen, pH, and any other factors that facilitate
oxidation.
Effect of storage at room temperature on physical properties of
canned pumpkin and pineapple
Results in Table 3 show that total soluble solids of canned
products were slightly increased after three months of storage
at room temperature. A solute transfer from solution to prod-
uct reached to a constant value of total soluble solids; this
‘‘formulation effect’’ make it possible to insert a desired
amount of preserving agent, solute of nutritional interest, or
sensory quality improver into the product (Raoult-Wacket al., 1994), while total soluble solids were slightly decreased
after six months of storage. This may be due to the browning
reaction between free amino acids and soluble solids especially
sugars.
Also, the ﬁrmness was gradually decreased till 52.95–73.01%
of initial values of pumpkin and canned pineapple during stor-
age. This decrement in ﬁrmness of stored canned pumpkin
and pineapple may be due to the degradation of pectic sub-
stances to the solubilized pectin, e.g., galacturonic acid (Abd
El-Wahab, 2007). Non-enzymatic browning (abs. 420 nm) was
gradually increased during storage, which could be attributed
to browning reactions between sugars and amino acids.
Effect of storage at room temperature on chemical properties of
canned pumpkin and pineapple
Results in Table 4 showed that extending storage time of
compotes to 6 months was accompanied by a slight decrease
in moisture content. Also, gradual decrement in total acidity
Table 4 Effect of storage periods at room temperature on chemical properties of canned pumpkin and pineapple.
Properties Products
T1 T2 T3 T4 T5 T6
Moisture content % (zero time) 82.11 81.9 81.84 79.7 79.48 79.5
3 81.07 81 80.95 78.81 78.12 78.22
6 80.46 80.1 80.01 78.11 77.67 77.73
Total aciditya % (zero time) 1.83 2.91 2.58 3.45 4.38 3.96
3 1.68 2.7 2.37 3.21 4.2 3.72
6 1.46 2.47 2.14 2.93 3.98 3.44
Reducing sugarsa % (zero time) 11.45 29.11 19.38 31.13 45.12 37.32
3 12.25 31.73 19.38 34.24 51.88 41.42
6 12.82 33.47 22.09 36.73 56.4 44.78
Non-reducing sugarsa % (zero time) 80.22 60.39 70.37 62.36 46.4 53.46
3 78.7 57.3 69.83 58.78 39.22 48.81
6 77.29 54.87 66.31 55.63 34.2 45
Total sugarsa % (zero time) 91.67 89.5 89.75 93.49 91.52 90.78
3 90.95 89.03 89.21 93.02 91.1 90.23
6 90.11 88.34 88.4 92.36 90.6 89.78
Total phenolsa % (zero time) 0.87 0.97 0.94 1.34 1.47 1.44
3 0.81 0.79 0.8 1.2 1.19 1.23
6 0.76 0.82 0.8 1.09 1.1 1.15
Total carotenoidsa % (zero time) 1.19 1.27 1.23 0.42 0.49 0.45
3 1.1 1.19 1.14 0.39 0.45 0.4
6 1.01 1.11 1.05 0.32 0.4 0.34
Ascorbic acida mg/100 g (zero time) 88.19 210.53 123.92 95.78 202.8 131.31
3 78.37 185.26 109.04 84.28 100.1 115.28
6 61.73 157.89 89.2 71.83 161.44 99.56
a On dry weight basis, T1 (pumpkin cubes packed with sucrose solution), T2 (pumpkin cubes packed with orange juice), T3 (pumpkin cubes
packed with mango juice), T4 (pineapple cubes packed with sucrose solution), T5 (pineapple cubes packed with orange juice), T6 (pineapple
cubes packed with mango juice).
Table 5 Effect of addition orange and mango juice and storage at room temperature on sensory evaluation of canned pumpkin and
pineapple.
Storage (month) Products
T1 T2 T3 T4 T5 T6
Color (0) 7.0abcd ± 1.58 8.6a± 1.14 8.5a ± 1.22 7.6abc ± 1.52 8.3ab ± 1.20 8.1ab ± 1.43
3 6.5.0bcd ± 0.58 8.2ab ± 0.83 8.0ab ± 1.50 7.5abc ± 1.58 8.0ab ± 1.58 8.0ab±.97
6 6.0cd ± 0.61 7.8abc ± 1.48 7.5abc ± 1.57 7.3abcd ± 0.97 7.6abc ± 0.90 7.3abc ± 0.78
Taste (0) 7.0bcd ± 1.22 9.0a± 1.41 8.0abc ± 0.98 8.0abc ± 0. 7 9.0a ± 1.22 8.0abc ± 1.22
3 6.5cd ± 1.21 9.0a± 1.22 8.0abc ± 1.58 8.0abc ± 1.83 8.5abc ± 1.11 8.0abc ± 0.82
6 6.5cd ± 1.11 8.5ab ± 0.86 8.0abc ± 1.0 7.5abcd ± 1.0 8.25abc ± 1.29 8.0abc ± 1.58
Texture (0) 8.0abc ± 1.22 8.25abc ± 1.25 8.25abc ± 1.03 8.5abc ± 1. 0 9.0a ± 1.0 8.75ab ± 1.25
3 7.5 abc±.51 8.0abc ± 1.0 8.25abc ± 0.78 8.5abc ± 0.73 8.5abc ± 1.41 8.5abc ± 1.32
6 7. 5abc ± 1.58 7.5abc ± 0.86 8.0abc ± 0.7 8.25abc ± 1.08 8. 5abc ± 0.59 8.25abc ± 0.48
Flavor (0) 6.0de ± 1.58 9.0ab ± 1.20 7.5bcde± 1.0 7.0cde ± 1. 58 9.5a ± 0.86 8.0abcde ± 0.44
3 6.0de±.83 8.5abc ± 1.0 7.5bcde± 0.70 7.0cde ± 1.0 9.0ab ± 1.01 8.0abcde ± 1.02
6 5.5e ± 0.50 8.5abc ± 1.1 7.0cde ± 1.4 7.0cde ± 1. 8 8. 5abc ± 0.79 7.5bcde ± 0.71
Means with the same letter are not signiﬁcant different (P> 0.05). T1 (pumpkin cubes packed with sucrose solution), T2 (pumpkin cubes packed
with orange juice), T3 (pumpkin cubes packed with mango juice), T4 (pineapple cubes packed with sucrose solution), T5 (pineapple cubes packed
with orange juice), T6 (pineapple cubes packed with mango juice).
Enhancement of quality attributes 13of canned samples was detected during storage. This decre-
ment in total acidity might be attributed to interaction between
acidic components naturally present or externally added (citric
acid) and other chemical ingredients of cubes or could be
attributed mainly to the breakdown of ascorbic acid during
storage. Moreover, results showed that non-reducing sugarsdecreased during storage of canned pineapple and pumpkin.
This decrement could be due to hydrolysis of the non-reducing
sugars in the acidic media during storage. On the other hand,
total sugars slightly decreased during storage of products,
which could be related to the browning reaction between free
amino acids and reducing sugars. Results in Table 4 showed
14 M.T.M. Assous et al.that total carotenoids content of canned pumpkin and pineap-
ple decreased gradually during storage for 6 months at room
temperature by 12.59–15.12% and by 18.36–23.80% of its ori-
ginal value at zero time of storage, respectively.
Moreover, results indicated that ascorbic acid of canned
products decreased during storage. On the other hand, the rate
of ascorbic acid reduction during storage of canned pineapple
was lower than that of canned pumpkin.
Effect of storage periods at room temperature on sensory
evaluation of canned pumpkin and pineapple
Results in Table 5 indicated that color scores of canned
pumpkin were signiﬁcantly higher than that canned pineapple
(control treatment) at zero time storage. The same results
showed that extending storage time of canned pumpkin and
pineapple (T2 and T5) had no signiﬁcant effect on its color
even after 6 months of storage at room temperature. Results
in Table 5 showed that using orange and mango juice had
higher signiﬁcant effect on the taste of canned pumpkin
and pineapple than those others one. Also, results in Table 5
indicated that extending time of storage of canned pumpkin
and pineapple for 6 months had no signiﬁcant effect on its
texture. On the other hand, results in the same Table 5
showed that ﬂavor scores of the canned pumpkin and
pineapple (control treatment) after 6 months of storage were
inferior quality comparing with canned pumpkin and
pineapple fortiﬁed with orange and mango juice. From
results in Table 5, one can conclude that canned pumpkin
and pineapple (T2 and T5) of storage had sensory scores
signiﬁcantly higher than that of the canned pumpkin and
pineapple (control treatment) at zero time.
From the aforementioned results, it could be concluded
that the canned pumpkin and pineapple prepared with ﬁlling
media (orange juice), (mango juice), respectively gave not only
high quality of sensory evaluation, but also because of its
nutritional value.
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